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EXECUTIVE SUMMARY 
 
This document presents a regional, site vicinity, and hazard area level 
description of the existing risk-based Comprehensive Environmental Response, 
Compensation and Liabilities Act (CERCLA) Program for the Mound site and a 
discussion of the End State.   
 
Miamisburg Closure Project (MCP) currently has a regulator approved, 
stakeholder endorsed, end state program under CERCLA.  The current closure 
baseline is consistent with this approach, thus, there is no variance between the 
RBES Vision and the current baseline. This document presents the United States 
Department of Energy’s (DOE’s) estimated End State vision and was prepared in 
accordance with DOE Policy 455.1, which clearly states that the RBES is not 
intended to be a decision document.  DOE P 455.1 recognizes that remedy 
decisions must be made within the existing decision-making framework.  Actual 
site remediation decisions will continue to be based on compliance with 
CERCLA, the site Federal Facilities Agreement (FFA), and the Mound 2000 
Work Plan as approved by regulators and endorsed by stakeholders in 1997 
(references 3, 4, 9).    
 
Three Hazard Areas have been identified  – 1) Volatile Organic Compound 
(VOC) contamination in soil and groundwater; 2) Residual radionuclide 
contamination in soil; and 3) Tritium in the bedrock aquifer (e.g. seeps) above 
Maximum Contaminant Levels (MCL’s).  A summary table of the current and 
RBES End States for the three hazard areas follows: 
 

Hazard Area Current End State RBES Vision 
VOC 
Contamination 
in Soil & 
Groundwater 

-Collection, treatment & disposal of 
contaminated groundwater and 
reduced infiltration leading to 
monitored natural attenuation (MNA) 
inside the compliance boundary; 
-Institutional Controls to maintain 
requirements of the 1995 OU1 ROD; 
-MNA for two wells and a seep in 
Phase 1 parcel. 
-Prohibition against the use of 
groundwater. 

Same as Current End State  

Residual 
Radionuclide 
Contamination 
in Soil 

-All soils above acceptable risk range 
(10-4 -10-6) excavated and shipped 
offsite. 
-Implementation of surface controls; 
-Deed restriction prohibiting removal 
of soil from the original 306 acre site. 
-Prohibition against the use of 
groundwater. 

Same as Current End State 
 
 
 

Tritium in the 
Bedrock Aquifer 
(e.g. Seeps) 

-Source term removal pre-2006 
closure;  
-Performance monitoring of remedy 
post-2006 closure. 

Same as Current End State 
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Industrial/commercial use was agreed upon by the Federal and State regulators, 
the Miamisburg Mound Community Improvement Corporation (MMCIC), and the 
City of Miamisburg as the cleanup scenario with respect to the risk of a 
commercial worker and a construction worker.  In accordance with the Mound 
2000 Residual Risk Evaluation Methodology, two scenarios are evaluated: 
commercial worker and construction worker (reference 8).  In order to maintain 
industrial/commercial land use and maintain compliance with the existing 
Records of Decision (RODs), deed restrictions will be in effect at closure across 
the entire site.  Federal and State agencies will also maintain site access for 
purposes of sampling and monitoring.  
 
The current Conceptual Site Model (CSM) for the Mound Plant was developed in 
the early phases of the CERCLA Program and has been approved by the 
regulators and reviewed by the public. The CSM identifies the potential route of 
exposure to contaminants. The PRS’s and buildings are the potential sources of 
contamination. The identified exposure media in the conceptual site model for 
populations of interest (receptors) are soil, air, ground water, and surface 
water/sediments.  
 
Ecological evaluations completed to date (references 1, 2, 5, 11, 12) have not 
identified any sensitive environments or ecological important resources and have 
not observed any threatened or endangered species. The conclusion of these 
investigations is that a detailed assessment of ecological risk is not warranted.  
 
As sections of the site are cleaned up, ownership will be transferred from the 
DOE to the Miamisburg Mound Community Improvement Corporation (MMCIC), 
a nonprofit corporation formed by the City of Miamisburg to develop the site into 
an industrial park.  At completion of the CERCLA Program, the entire site will be 
available for transfer to the MMCIC per the 1998 Sales Contract between DOE 
and the MMCIC.  The current baseline, DOE Draft RBES Vision, and the 
previous version of the MMCIC Comprehensive Reuse Plan (CRP) is consistent 
with all site regulatory requirements.  However, the MMCIC’s recent revision to 
the CRP, dated December 2003, is inconsistent with requirements of the 1995 
OU1 ROD prohibiting filling, grading, excavating, building, drilling or mining on 
the OU1 landfill.     
 
Through implementation of the Mound cleanup approach, the DOE has 
completed actions for approximately 50% of the potential release sites (PRS’s) 
and 70% of the buildings.  In addition, approximately 40% of the property has 
been transferred to the MMCIC with an additional 20% expected to be available 
for transfer in FY 2004. The projected closure date for the cleanup project is no 
later than March 31, 2006.  
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1.0  INTRODUCTION 
 
This document presents the Risk-Based End State (RBES) vision for the 
Miamisburg Closure Project (MCP), formerly the Mound site, and was prepared 
in accordance with the United States Department of Energy (DOE) Policy 455.1 
and the DOE/EM “Guidance for Developing a Risk-Based, Site-Specific End 
State Vision.” This document presents DOE’s estimated End State at Mound and 
is not intended to be a decision document.  
 
The Mound site began operations in 1948 in support of the early atomic weapons 
programs. Mound grew into an integrated research, development, and production 
facility performing work in support of U.S.DOE weapons and energy programs, 
with emphasis on explosives and nuclear technology. 
 
The current Environmental Restoration Program was initiated in 1984 and was 
formalized as a CERCLA Program in 1990 with the signing of a Federal Facilities 
Agreement. The cleanup program was modified in 1999. The Work Plan for 
Environmental Restoration of the DOE Mound Site, the Mound 2000 Approach 
(reference 9) dated February 1999 documents the integrated process of 
individual remedy evaluation and selection consistent with the post remediation 
future.  The work plan formalizes the regulatory and stakeholder agreement with 
the integrated process and the current CERCLA FFA (reference 4). Site specific 
risk-based criteria were developed in the early 1990’s and have been utilized to 
guide the cleanup efforts.  The site is currently operating under this modified 
approach (Mound 2000) and expects to achieve closure on or before March 31, 
2006.    
 

1.1   Organization of the report 
 

This document presents a description of the existing risk-based CERCLA 
Program for the Mound site and a discussion of the End State that will 
exist when the cleanup program is completed. This analysis is provided on 
a regional, site vicinity, and hazard area level in Sections 2, 3, and 4, 
respectively. Appendix A contains map(s) and Appendix B contains 
conceptual site models reflecting the current and anticipated End State as 
described in Sections 2-4.  Appendix C contains a summary of regulatory 
and stakeholder interactions as well as a brief description of obstacles to 
implementation of the End State that were illuminated during regulator and 
stakeholder interactions.  Lastly, Appendix D provides a lesson learned 
regarding the need for comprehensive alternative analyses in support of 
CERCLA remedy selection processes in order to implement risk-based 
end states. 
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1.2   Site Mission 

 
In 1943, the Monsanto Research Corporation (MRC) accepted the mission 
to determine the chemical and metallurgical properties of polonium. MRC 
performed this work for the Manhattan Engineer District at a number of 
sites that are collectively referred to now as the Dayton Units. In 1946, 182 
acres in Miamisburg were purchased for the permanent Mound Plant 
location. In 1948, the work being performed at the Dayton Units was 
moved to the Mound site. In January of 1949, the Mound Plant began 
research operations involving other radionuclides.  
 
Mound grew into an integrated research, development, and production 
facility performing work in support of U.S.DOE weapons and energy 
programs, with emphasis on explosives and nuclear technology.   
 
The energy programs included the development and fabrication of 
components for a variety of radioisotopic heat sources fueled with 238Pu 
having thermal outputs ranging from 0.2 watt to several thousand watts, 
assembling and testing radioisotopic themoelectric generators, and acting 
as lead laboratory for heat source programs supporting the national space 
programs. 
 
The weapons program missions included process development, 
production engineering, manufacturing and surveillance of detonators, 
explosive timers, explosive actuated transducers, explosive pellets, 
nuclear components, and specific testing equipment.  
 
The main function at Mound was to manufacture non-nuclear components 
and tritium-containing components for nuclear weapons.  Its major 
objectives were: 
 
• Manufacture detonators, explosive timers, explosive-actuated 

transducers and switches, explosive pellets for the nuclear weapons 
program, firesets, and pyrotechnic actuators. 

 
• Develop and manufacture small heat sources for the national defense 

program. 
 
• Manufacture tritium components for nuclear weapons applications. 
 
• Perform surveillance and quality assurance on explosive detonators 

and radioactive components received from other U.S.DOE sites. 
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• Develop materials and processes for potential future manufacturing of 
components and explosive-actuated mechanisms containing chemical 
explosives. 

 
• Develop tritium processes and materials for possible future production. 
 
• Recover and purify tritium generated by tritium operations at various 

U.S.DOE sites. 
 
• Manage procurement of ordinance materials for weapons programs. 
 
• Conduct investigations on chemical explosives and pyrotechnics; 

plastics, elastomers and adhesives of interest to the nuclear weapons 
program; fuel systems for thermonuclear energy research programs; 
joining of exotic metals; instrumentation for the nuclear safeguards 
program; separation techniques and gas dynamics relating to stable 
isotopes; energy conversion systems; and management of radioactive 
wastes. 

 
• Develop and implement technologies to decommission and 

decontaminate radioactive facilities. 
 

Mound activities also included programs to separate, purify, and market 
stable (nonradioactive) isotopes including the noble gases, sulfur, 
chlorine, and bromine, and market the isotopes of carbon, nitrogen, and 
oxygen. 
 
In the early 1970’s, as national concerns about the environment and the 
conservation of resources mounted, the Mound Plant expanded its 
programs in environmental control, waste management, and energy 
conservation. 
 
Comprehensive chemical and radionuclide characterizations have been 
performed at various locations throughout the plant.  Contamination has 
been found in four different media (soil, groundwater, surface water, and 
buildings/structures) at the Mound Plant.  The majority is low-level 
radioactivity in soil. 
 
In 1984, the Environmental Restoration Program at Mound was 
established to collect and assess environmental data in order to evaluate 
both the nature and extent of contamination and to identify potential 
exposure pathways and potential human and environmental receptors 
(i.e., develop a conceptual site model). 
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In November of 1989, the USEPA placed Mound on the National Priorities 
List (NPL) because of VOC contamination present in the site groundwater 
and the site’s proximity to the Buried Valley Aquifer, a designated sole 
source aquifer.  DOE, USEPA, and OEPA developed a procedural 
framework for the assessment and remediation of the site under CERCLA 
that was documented in the Federal Facility Agreements of 1990 (6) and 
1993 (8). 
 

Initially, the remediation of the Mound Plant was organized around nine 
Operable Units (OU’s): 
 
OU1:  Included volatile organic compound (VOC) contamination in the 

Buried Valley Aquifer originating from a presently buried landfill 
area.  (Note:  this is the reason for inclusion of Mound on the NPL.) 

 
OU2: Included the main hill and the main hill seeps where contaminated 

groundwater perched on the bedrock. 
 
OU3: Included 22 miscellaneous areas at Mound that required limited 

field investigations since little or no data were available. 
 

OU4: Included the Miami-Erie Canal; an area adjacent to the Mound 
Plant that had soils and/or sediments contaminated with plutonium-
238 and tritium but no history of chemical contamination. 

 
OU5: Included most of the SM/PP hill and South Property (124 acres 

added in 1981 to the original 182 acres) that contains numerous 
areas of concern contaminated principally with thorium and 
plutonium. 

 
OU6: Included 12 areas of radioactive contamination that were part of the 

Decontamination and Decommissioning (D&D) program.  The D&D 
program restored surplus facilities for reuse (decontamination) and 
dismantled and removed surplus contaminated facilities, utilities, 
equipment, and soil (decommissioning).  The first D&D project at 
Mound addressed the Dayton units.  The D&D program has been in 
continuous operation since 1978.  Originally, the D&D and 
CERCLA programs were separate and distinct.  After DOE decided 
to move production operations from Mound and exit the site, the 
differences between the programs started to dissolve and the D&D 
Program was combined with the CERCLA Program. 

 
OU7: Included 35 sites identified by the Resource Conservation and 

Recovery Act (RCRA) Facilities Assessment as requiring “No 
Further Action” per the assessment. 
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OU8: Included six underground storage tanks (later expanded to 108 

tanks). 
 
OU9: Included site-wide investigations designed to collect information 

about the site on a comprehensive basis and focused on media and 
contaminants with the potential to be transported off-site. 

 
1.3   Status of Cleanup Program 

 
The DOE and its regulators had originally planned to address the plant’s 
environmental restoration issues under this set of OU’s, each of which 
would include a number of Potential Release Sites (PRS’s).  For each OU, 
the site would follow the traditional CERCLA process: a Remedial 
Investigation/Feasibility Study (RI/FS) followed by a Record of Decision 
(ROD) followed by Remedial Design/Remedial Action (RD/RA).  After 
initiating remedial investigations for several OU’s, the DOE and its 
regulators realized during a strategic review in 1995 that, for Mound, the 
OU approach was inefficient.  The DOE and its regulators agreed that it 
would be more appropriate to evaluate each PRS or building separately 
and use removal action authority to remediate them as needed.  In 
accordance with the Mound 2000 Work Plan, the DOE and its regulators 
plan to complete all remaining remedial actions utilizing removal action 
authority pursuant to 40 CFR 300.415.  After completing all necessary 
removal actions for a specific area or parcel, a Residual Risk Evaluation is 
performed prior to issuance of a Record of Decision (ROD) for that parcel. 
The ROD will allow the site to be de-listed from the NPL and will contain 
institutional/engineering controls, i.e., deed restrictions. Although the 
process is different from RI/FS, it is, by design consistent with CERCLA 
and the National Contingency Plan (NCP). 
 
The Sales Contract between DOE and the Miamisburg Mound Community 
Improvement Corporation (MMCIC) (reference 9) dated January 23, 1998, 
establishes that DOE will convey the entire Premises by discrete parcels, 
subject to the CERCLA §120(h).  Once regulatory approval is received 
with either an operating properly and successfully determination, or a 
covenant that all remedial action necessary has been taken before the 
date of transfer and any additional remedial action found to be necessary 
will be taken by DOE, each parcel of land is transferred via a quitclaim 
deed. The quitclaim deed contains or refers to restrictions required under 
CERCLA to ensure that the parcel being transferred is protective of 
human health and the environment (i.e., as addressed in the Record of 
Decision). The preparation of the quitclaim deed, consequently, requires 
input from the CERCLA process.  The quitclaim deed transfers ownership 
of the land and establishes that MMCIC will take the land “as is” and 
“where is.” Although the deed does not contain a warranty for the land, 
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DOE maintains responsibility for cleanup if contamination resulting from 
previous DOE activities (that pose a risk to human health and the 
environment) is discovered in the future (reference 10).  

 
DOE, the regulators and the MMCIC have agreed on “industrial use” as 
the future land use for the site and have evaluated two scenarios: 
commercial worker and construction worker.  At closure, the following 
deed restrictions will be in effect across the entire site: 1) Maintenance of 
industrial/commercial land use, 2) Prohibition against residential use, 3) 
Prohibition against the use of groundwater, 4) Site access for federal and 
state agencies for the purpose of sampling and monitoring, and 5) 
Prohibition against the removal of soils from the DOE property (as owned 
in 1998) without approval from the USEPA, the OEPA and the ODH. Since 
other scenarios (e.g. - residential or agricultural) could be more restrictive 
than the selected industrial scenario, these deed restrictions are 
necessary to ensure that the residual conditions remain protective after 
site closure.  
 
A “core team” was formed consisting of representatives of DOE, USEPA, 
and OEPA with decision-making authority.  This core team has the 
responsibility to reach consensus on whether or not certain areas of 
concern are protective of human health and the environment, and what 
subsequent action needs to be taken.  In order to make these decisions, 
the core team works with and receives input from the project team.  The 
project team is composed of technical experts from both the contractor 
and DOE.  The members of the project team have in-depth knowledge of 
process history, regulations, and technologies appropriate for identifying 
environmental concerns and addressing concerns.  The involvement of 
the project team is important not only to provide input to the core team, but 
also because the project team is responsible for implementing the core 
team’s decisions and therefore needs to understand the core team’s 
objectives.  The core team receives input from stakeholders to ensure that 
the concerns of the local community and future site users are considered 
during decision making.  The stakeholders provide comments on key 
environmental concerns, selecting response actions, and ensuring that the 
overall goal of protecting human health and the environment is achieved 
as expediently as practicable.  The teaming approach and the processes 
developed to implement Mound’s innovative cleanup strategy together 
comprise “Mound 2000.” 

 
The core team’s mission under “Mound 2000” is to ensure that 
environmental restoration activities achieve protection of human health 
and the environment (10-4 to 10 –6 excess cancer risk and a Hazard Index 
of less than 1 for non-carcinogens) for the anticipated future land use.  
DOE and the MMCIC have agreed on “industrial use” as the future land 
use for the site.  It is the core team’s responsibility to evaluate the risk 
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from exposure to residual contamination and to ensure that the property 
will be protective when released to the community for 
industrial/commercial reuse. The core team has identified the appropriate 
exposure pathways, parameters, and equations for performing the 
Residual Risk Evaluation for an industrial future land use.  The Risk 
Assessment Guidance for Superfund (RAGS), Part A (reference 2) 
recommends the evaluation of exposures based on a reasonable 
maximum exposure.  The core team used this national guidance to 
produce “Mound 2000 Residual Risk Evaluation Methodology   (reference 
8).  This document provides a basis for evaluating site conditions and 
ensuring that the release of portions of the site to the community for 
industrial use is protective.  This document also lists the exposure 
parameters for the two scenarios to be evaluated: commercial worker and 
construction worker. 
 
The above process has been applied consistently across the site with the 
exception of the removal action at PRS 66.  A discussion of PRS 66 is 
provided in Appendix D as a lesson learned regarding the need for 
comprehensive alternative analyses in support of CERCLA remedy 
selection processes in order to implement risk-based end states. 
 
Through implementation of the Mound 2000 approach, the DOE has 
completed actions for approximately 50 % of the PRS’s and 70 % of the 
buildings. In addition, approximately 40 % of the property has been 
transferred to MMCIC with an additional 20 % expected to be available for 
transfer in FY 2004. The projected closure date for the cleanup project is 
March 31, 2006. See Parcel Map (Figure 1.3). 
 

2.0 REGIONAL CONTEXT RISK-BASED END STATE DESCRIPTION 
 
The Mound Plant is located in southwestern Ohio approximately ten miles south-
southwest of Dayton and 35 miles north-northeast of Cincinnati.  
 
 

2.1 Physical and Surface Interface 
 

The Mound Plant initially occupied a total of approximately 182 acres 
within the southern city limits of Miamisburg, Ohio, located ten miles 
southwest of Dayton (Figure 2.1b). The northern boundary of the site is 
approximately 0.1 mile south of Mound Avenue in Miamisburg. Mound 
Avenue curves south, becomes Mound Road, and runs along the eastern 
boundary of the plant. Benner Road forms the southern boundary of 
Mound Plant. Finally, the Norfolk Southern Railroad, formerly Penn-
Central, roughly parallels the western boundary. A railroad spur enters the 
plant from the west and terminates in the lower plant valley. 
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Residential/recreational properties and agricultural areas surround the 
Mound Plant.  
 
The predominant geographical feature in the region surrounding the 
Mound Plant is the Great Miami River, which flows from northeast to 
southwest through Miamisburg. Mound Plant sits atop an elevated area 
overlooking Miamisburg, the Great Miami River, and the river plain area to 
the west. Also to the west of the plant is an abandoned section of the 
Miami-Erie Canal that parallels the river. An intermittent stream runs 
through the plant valley and drains to the river. The Buried Valley Aquifer 
(a sole source aquifer) roughly parallels the river and extends underneath 
the western edge of the site. 
 
In 1981, DOE purchased an additional 124 acres of land south of the 
original 182 acres as an environmental buffer. However, the property 
remained undeveloped due to the lack of additional work scope. 

 
2.2 Human and Ecological Land Use 

   
Miamisburg is mostly a residential community, with some supportive 
commercial facilities and limited industrial development.  Most of the 
residential, commercial, and industrial development within a 5-mile radius 
of the site is concentrated on the Great Miami River flood plain.  The 
adjacent upland areas are used primarily for residences and agriculture.  
Agricultural land within a 5-mile radial area around the site is used 
primarily for corn and soybean production and for livestock grazing.  Most 
of the residential development on the upland areas is relatively new in 
comparison with development on the flood plain.  It is likely that most 
future development in the area will occur on the upland areas.   
 
Miamisburg has 13 parks and 4 playgrounds.  Mound Golf Course and 
Miamisburg Mound State Memorial Park, directly east of the facility across 
Mound Road, are heavily used during favorable weather.  The park is the 
site of the 68-ft high Indian mound (Miamisburg Mound), which is located 
380-ft east-southeast of the site boundary.  The Miamisburg Mound is the 
only historic landmark in the immediate vicinity of Mound. 

 
The major body of water in the Mound vicinity is the Great Miami River, 
which is approximately 150-200 ft wide.  The Great Miami River is not 
used for commercial barge traffic or commercial fishing, but some 
pleasure boating and sport fishing do occur, usually during the summer. 
 
Figure 2.2b shows the human and ecological land use on a regional basis. 
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3.0  SITE SPECIFIC RISK-BASED END STATE DESCRIPTION 
 
Mound is situated on a high area overlooking Miamisburg, the Great Miami River, 
and the river plain area to the west.  The property is characterized by two high 
areas divided by a minor northeast-southwest trending valley (the original Mound 
site), and the more recently acquired property to the south.  Most of the buildings 
are located on the northwest high area.  A smaller group of buildings is located 
on the southeast high area, and several buildings are located in the valley and on 
the valley slopes. 
 
Four maps illustrate the end state description of the key physical and surface 
features, the human and ecological land use, the legal ownership, and the site 
demographics. Since this is a vision document and some final CERCLA 
decisions have not yet been made, the boundaries of the areas of concern and 
the number and location of monitoring wells shown on these maps are only an 
estimate. 
 

3.1 Physical and Surface Interface 
 

The original Mound buildings were constructed primarily on the northern 
and eastern portions of the original 182-acre site. The “Miamisburg Mound 
Comprehensive Reuse Plan”, developed by MMCIC, reflects the eventual 
development of most of the total 306 acre site into an industrial park. 
However most of the development on previously undeveloped land is 
expected to occur after closure and is not reflected in the RBES map 
(Figure 3.1b). This map does not reflect any building construction by 
MMCIC that is expected to occur prior to closure.  

 
3.2  Human and Ecological Land Use 
 
The Mound Plant is located in the Eastern Deciduous Forest Province in 
the transition zone between the beech-maple forest and oak-hickory forest 
plant associations.  Much of the original farm property has been altered 
through construction and use; however, small tracts of forest and scrub-
shrub vegetative communities occur on the slope of the SM/PP Hill and in 
the valley separating the two hills.  Land use in the areas north, east, and 
west of the Mound Plant is largely residential with relatively low population 
density.  In 1981, DOE purchased the undeveloped tract of land to the 
south, now known as the South Property.  Since that time, access to the 
124-acre South Property has been restricted.  For nearly two decades, the 
only notable disturbances in this area were periodic mowing of the 
grasslands by facilities maintenance and occasional field training 
exercises by the Mound Plant. 
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Since the site will remain zoned industrial after remediation is completed, 
the future human and ecological land use (Figure 3.2b) is not expected to 
be different from the current conditions. 

 
3.3  Site Context Legal Ownership 

 
As sections of the site are cleaned up, ownership will be transferred from 
the DOE to the Miamisburg Mound Community Improvement Corporation 
(MMCIC), a nonprofit corporation formed by the City of Miamisburg to 
develop the site into an industrial park. This transfer is governed by a 
1998 sales contract between DOE and MMCIC.  At completion of the 
CERCLA Program, the entire site will be available for transfer to the 
MMCIC (Figure 3.3b). 

 
3.4  Site Context Demographics 

 
As the DOE continues to complete cleanup operations and reduce no 
longer needed workforce, the MMCIC will be receiving ownership of 
sections of the site and it is expected that they will attract new industrial 
operations. Thus the demographics across the site are not expected to 
change significantly, although there may be periodic fluctuations in the 
total workforce on site. The end state demographics are shown in Figure 
3.4b.  

 
4.0  HAZARD SPECIFIC DISCUSSION 
 
As identified in the RBES Guidance, three Hazard Areas have been identified – 
1) VOC contamination in soil and groundwater; 2) Residual radionuclide 
contamination in soil; and 3) Tritium in the bedrock aquifer above MCL’s. These 
areas are shown in Figure 4.0a (current) and 4.0b (RBES). 
 
The VOC Hazard area is located on the western part of the site and includes OU-
1 soil and groundwater contamination, additional elevated levels of VOC’s in both 
the BVA and the bedrock aquifer to the south of and outside of OU-1, and two 
small areas of elevated VOC’s in soil north and east of OU-1.  
 
The residual radiological contaminated soil Hazard Area focuses on known levels 
of residual radionuclides that are at numerous locations across the site. The 
primary radionuclides are Pu-238 and Th-232.   
 
The third hazard area is represented by MCL exceedances for tritium in the 
bedrock aquifer and some offsite seeps. It is anticipated that the planned removal 
of the source term in 2005 (contaminated soil moisture under R/SW Buildings) 
will remedy this issue prior to closure. If the levels still exceed MCL’s at closure, it 
is expected that performance monitoring will be necessary as post closure 
actions to assure that the source term removal is effective until the seeps are 
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below MCL’s.  Local officials and the MMCIC have expressed an expectation for 
the seeps to meet MCLs by the 2006 closure date and object to long term 
performance monitoring.  
 
Figure 4.0a2 shows the current Conceptual Site Model (CSM) for the Mound 
Plant. This CSM was developed in the early phases of the CERCLA Program 
and has been approved by the regulators and reviewed by the public. The CSM 
identifies the potential route of exposure to contaminants. The PRS’s and 
buildings are the potential sources of contamination. The identified exposure 
points in the conceptual site model for populations of interest (receptors) are soil, 
air, ground water, and surface water/sediments. This conceptual site model was 
developed from the general concept that there are five types of primary sources 
from which contaminants have entered or may enter the environment. These are: 

• Drums, tanks, and waste lines; 
• Landfills, the old cave, and other covered disposal sites; 
• Retention basins/wastewater treatment system; 
• Surface disposal sites; and 
• Operations or buildings. 

 
Each of these primary sources may have contaminated surrounding soils through 
primary release mechanisms that include spills or leaks, leaching, infiltration, 
overflow and runoff. Contaminated soil represents a potential direct route to 
exposure to humans and biota through incidental ingestion, dermal contact, and 
direct radiation. Secondary routes of exposure may occur due to uptake by 
plants, re-suspension of dust, vapor transfer into the air, and surface and 
groundwater contamination.  

 
4.1  Hazard Area 1 – VOC Contamination in Soil and Groundwater 

 
The map shown in Figure 4.1a1 presents the current conditions and 
Figure 4.1b1 presents the end state conditions for hazard area 1. Figures 
4.1a2 and 4.1b2 present the current and End State CSM for hazard area 
1. 
 
The major area of VOC contamination in both soil and groundwater is the 
OU-1 area. Levels in both soil and groundwater exceeded the site risk-
based criteria as well as MCL’s.  A ROD approved remedy is in place 
consisting of pump & treat for containment and source term reduction.  A 
post ROD enhancement has been added consisting of air sparge/soil 
vapor extraction for source term reduction in both the soil and 
groundwater.  Although levels in some wells and in the soil remain above 
the site cleanup criteria, VOC concentrations have been reduced to below 
federal Maximum Contaminant Levels (MCLs) in many of the monitoring 
wells in the OU1 area. The treatment system is currently suspended to 
conduct a rebound test. The results of this test will be used by the Core 
Team to determine whether when to turn the system back on, 
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modify/optimize the system, or terminate use of the system permanently.  
It is anticipated that modification options, such as directed groundwater 
source term reduction and removal of source term areas, will continue 
until such time that the current remedy will be replaced with monitored 
natural attenuation (MNA).  However, the timing at which an MNA end 
state is achievable remains uncertain and will likely be sometime after 
mission completion in calendar year 2006. Regulators, local officials, 
MMCIC and community members have not endorsed MNA.  DOE will 
continue to evaluate data against USEPA MNA guidance and will propose 
to the Core Team via the CERCLA/ Mound 2000 decision-making 
processes once lines of evidence have been successfully demonstrated.  

 
In addition there are wells south of and outside of the OU-1 area that also 
exceeds the site criteria and MCL’s for VOC’s. These exceedances exist 
in both the buried valley aquifer (BVA) and the nearby bedrock aquifer. 
There are also two small areas of elevated VOC’s in soil (PRS 76 and 87) 
north and east of OU-1.  

 
The End State vision for OU-1 reflects the attainment of Mound’s risk 
based criteria in soil and groundwater outside the compliance boundary 
and the eventual conversion from pumping to monitored natural 
attenuation for the areas inside the compliance boundary.  It is expected 
that the existing landfill will be left in place, which will lead to access 
controls for the area inside the compliance boundary.  Restrictions to 
prohibit filling, grading, excavating, building, drilling, or mining without prior 
authorization from the Director of the Ohio EPA will be required to 
maintain compliance with the Applicable Relevant and Appropriate 
Requirement (ARAR) identified in the 1995 OU1 ROD. There will also 
remain a need for continued long term monitoring of selected wells for 
VOC’s.  Existing wells will be utilized as a barrier to prevent migration of 
the VOC’s until such time as the soil and groundwater levels are in 
compliance with the site criteria. The current baseline, DOE Draft RBES 
Vision, and the previous version of the MMCIC Comprehensive Reuse 
Plan (CRP) is consistent with all site regulatory requirements.  However, 
the MMCIC’s Final Revised CRP dated December 2003 is inconsistent 
with requirements of the 1995 OU1 ROD in that it shows redevelopment 
over the landfill.   
 
The appropriateness of the closure baseline plan and RBES Vision has 
also been challenged by local officials and the MMCIC (references 14, 15, 
16, 17, 18).  As a result, a technical working group was formed in August 
2003 to re-evaluate the data and to identify any concerns that may exist 
related to the end state conditions and residual risk at closure. This group 
has representatives from the DOE, USEPA, OEPA, MMCIC, MESH, and 
the City of Miamisburg.  DOE recognized the importance of this issue to 
the community and initiated the OU1 Technical Team discussions above 
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and beyond the previously established Mound 2000 stakeholder 
opportunities for expressing opinions or suggestions. Upon completion of 
the work of the OU1 Technical Team, which is anticipated in February 
2004, the Core Team (comprised of USDOE, USEPA, and OEPA) will 
begin evaluation of the OU1 Technical Team recommendations and 
determine the appropriate response in accordance with CERCLA/Mound 
2000. The Core Team evaluation will consider all data to ensure that the 
overall protection of the human health and the environment is maintained.  
DOE will continue to solicit stakeholder concerns and information needs 
throughout the decision-making process in accordance with the 
CERCLA/Mound 2000 process.  Differing interpretations of industrial use 
in the context of intended future development present obstacles to 
implementation of the OU1 End State.  These issues are discussed in 
more detail in Appendix C.  
 
The End State vision for VOC areas outside of and to the south of OU-1 
(including PRS 414) reflects the elimination of some of the wells from 
further evaluation, MNA for two wells (411,443) and a seep (617) in Phase 
1 at the southern end of Hazard area 1, and the reduction of the effected 
area being monitored for VOC contamination. 

 
The End State vision for the areas to the north and east of OU-1 reflects 
the removal of the source term (PRS 76 and 87) followed by monitoring to 
verify the effectiveness of the removal.   

 
4.2  Hazard Area 2 – Residual Radionuclide Soil Contamination 

 
The map shown in Figure 4.2a1 presents the current conditions and 4.2b1 
presents the end state conditions for hazard area 2. Figures 4.2a2 and 
4.2b2 present the Current and End State CSM for hazard area 2.  
 
This hazard area represents a number of areas of residual radionuclide 
contamination (above action levels) in soils that are scattered across the 
site. The primary isotopes are Pu-238 and Th-232. Other isotopes that 
have been detected above background include Th-228 and 230, Pu-239, 
Am-241, Ac-227, Ra-226 and 228, tritium, Cs-137, Pb-210 and Co-60. 
The majority of these contaminated areas had been remediated prior to 
development of this document. 
 
At closure it is expected that all soil levels above of the CERCLA risk 
range of 10-4 to 10-6 will have been excavated and shipped offsite. The 
End State CSM for this hazard area reflects no known remaining source 
term above of the CERCLA risk range of 10-4 to 10-6.  As an added 
precaution there will be a deed restriction that prohibits removal of soil 
from the site.  
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4.3  Hazard Area 3 - Tritium in the Bedrock Aquifer 
 
The map shown in Figure 4.3a1 presents the current conditions and 4.3b1 
presents the end state conditions for hazard area 3. Figures 4.3a2 and 
4.3b2 present the current and End State CSM for hazard area 3. 
 
This third hazard area is represented by MCL exceedances for tritium in 
the bedrock aquifer and some offsite seeps. It is anticipated that the 
planned removal of the source term (contaminated soil moisture under 
R/SW Buildings) will remedy this issue prior to closure.  If the levels still 
exceed MCL’s at closure, it is expected that performance monitoring will 
be necessary as post closure actions to assure that the source term 
removal is effective until the seeps are below MCL’s.  Local officials and 
the MMCIC have expressed an expectation for the seeps to meet MCLs 
by the 2006 closure date and object to long term performance monitoring 
(reference 20).  Core Team evaluations will consider all data to ensure 
that the overall protection of the human health and the environment is 
maintained.  DOE will continue to solicit stakeholder concerns and 
information needs throughout the decision-making process in accordance 
with the CERCLA/Mound 2000 process. 
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Figure 1.3  Site Parcel Map - current state
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Figure 2.1b  Regional physical and surface interface - RBES
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Figure 2.2b  Regional human and ecological land use - RBES
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Figure 3.1b  Site physical and surface interface - RBES
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Figure 3.2b  Site human and ecological land use - RBES
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Figure 3.3b  Site legal ownership - RBES
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Figure 3.4b  Site Demographics - RBES
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Figure 4.0a  Site-wide hazard map - current status
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Figure 4.0b  Site-wide hazard map - RBES
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Figure 4.0a2  Conceptual Site Model  
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 X   Complete pathway, evaluated quantitatively 

--   Incomplete pathway, not evaluated 
Note 1: Ecological evaluations completed to date (ref) have not identified any sensitive environments or ecological important resources and have not observed any 
threatened or endangered species. The conclusion of these investigations is that a detailed assessment of ecological risk is not warranted.   
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Inhalation (Vapors)         X          --     



Figure 4.1a2  Current Conceptual Site Model for Hazard Area 1  
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--   Incomplete pathway, not evaluated 
Note 1: Ecological evaluations completed to date (ref) have not identified any sensitive environments or ecological important resources and have not observed any 
threatened or endangered species. The conclusion of these investigations is that a detailed assessment of ecological risk is not warranted.   
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Figure 4.1b2  End State Conceptual Site Model for Hazard Area 1  
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        Pathway Blocked via Institutional Controls  
 

X   Complete pathway, evaluated quantitatively 
--   Incomplete pathway, not evaluated 
Note 1: Ecological evaluations completed to date (ref) have not identified any sensitive environments or ecological important resources and have not observed any 
threatened or endangered species. The conclusion of these investigations is that a detailed assessment of ecological risk is not warranted.   
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Figure 4.2a2  Current Conceptual Site Model for Hazard Area 2  
 
SOURCE RELEASE  EXPOSURE       EXPOSURE  HUMAN ECOLOGICAL 
MEDIA  MECHANISM  MEDIA        ROUTES  RECEPTORS RECEPTORS 
 
 
                                              See note 1 
 
 
 
 
               
                   
                   
                 
 
 
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
 X   Complete pathway, evaluated quantitatively 

--   Incomplete pathway, not evaluated 
Note 1: Ecological evaluations completed to date (ref) have not identified any sensitive environments or ecological important resources and have not observed any 
threatened or endangered species. The conclusion of these investigations is that a detailed assessment of ecological risk is not warranted.   
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Figure 4.2b2  End State Conceptual Site Model for Hazard Area 2   
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 A    Source Term Removed               
 X   Complete pathway, evaluated quantitatively 

--   Incomplete pathway, not evaluated 
Note 1: Ecological evaluations completed to date (ref) have not identified any sensitive environments or ecological important resources and have not observed any 
threatened or endangered species. The conclusion of these investigations is that a detailed assessment of ecological risk is not warranted.   
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Figure 4.3a2  Current Conceptual Site Model for Hazard Area 3  
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--   Incomplete pathway, not evaluated 
Note 1: Ecological evaluations completed to date (ref) have not identified any sensitive environments or ecological important resources and have not observed any 
threatened or endangered species. The conclusion of these investigations is that a detailed assessment of ecological risk is not warranted.   
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Figure 4.3b2  End State Conceptual Site Model for Hazard Area 3 
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Note 1: Ecological evaluations completed to date (ref) have not identified any sensitive environments or ecological important resources and have not observed any 
threatened or endangered species. The conclusion of these investigations is that a detailed assessment of ecological risk is not warranted.    
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Regulator and Stakeholder Involvement 
 
For sites within the jurisdiction of the Ohio Field Office (OH), various formal 
and informal interactions, including public meetings, have been held in an 
attempt to obtain public input on site Draft Risk Based End State (RBES) 
Vision documents.  Interactions regarding MCP RBES were conducted as 
follows: 

 September 23, 2003: RBES policy overview at Long Term Stewardship 
(LTS) working group meeting.  

 October 14, 2003: Briefing to Core Team (USEPA, OEPA, and ODH). 
 October 22, 2003:  Distributed draft Long Term Stewardship (LTS) 

working group  
 November 14, 2003:  Briefed Mound Reuse Committee (MRC) 
 November 25, 2003: RBES meeting with members of the city officials, 

the public & OEPA. 
 December 19, 2003: RBES meeting with members of the city officials, 

the public & OEPA.  
 January 9, 2004: RBES discussion with members of the city officials, 

the public & during MRC meeting.  Document placed on the DOE-OH 
webpage for increased availability for stakeholder review and comment 
(www.ohio.doe.gov/rbes.asp) 

 
The two most significant meetings relative to the Miamisburg Closure Project 
(MCP) were November 25 and December 19, 2003.  During a November 25, 
2003 public meeting on RBES, stakeholders requested that the MCP RBES 
draft vision, submitted to you on November 19, 2003, be rescinded in order to 
allow for more meaningful stakeholder involvement in development of the 
draft vision. The DOE-OH and DOE-HQ RBES Review Team subsequently 
agreed to rescind submission of the original draft until the February 2004 
deliverable. The February 2004 submittal is intended to document DOE’s 
consideration of all input received to date, which can be found in its entirety in 
this appendix as follows: 

 
11/19/03 City of Miamisburg, Office of the City Manager  
  Comments on October Draft of Mound RBES Vision 
12/19/03 DOE Responses to City of Miamisburg Comments 
  Issued with December 19, 2003 Revised Draft RBES Vision 
11/21/03 Ohio Environmental Protection Agency 
  Comments on October Draft of Mound RBES Vision 
12/19/03 DOE Responses to OEPA Comments 
  Issued with December 19, 2003 Revised Draft RBES Vision 
11/29/03 Miamisburg Environmental Safety and Health (MESH) 
  Comments on October Draft of Mound RBES Vision 
12/19/03 DOE Responses to MESH Comments 
  Issued with December 19, 2003 Revised Draft RBES Vision 
12/09/03 Miamisburg Mound Community Improvement Corporation  
  Comments on October Draft of Mound RBES Vision  
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12/19/03 DOE Responses to MMCIC Comments  
  Issued with December 19, 2003 Revised Draft RBES Vision 
01/16/04 City of Miamisburg, Office of the City Manager  
  Comments on December Draft of Mound RBES Vision  
01/19/04 Miamisburg Mound Community Improvement Corporation  
  Comments on December Draft of Mound RBES Vision 
01/20/04 United States Environmental Protection Agency 
  Comments on December Draft of Mound RBES Vision 
01/20/04 Ohio Environmental Protection Agency 
  Comments on December Draft of Mound RBES Vision 
 

The Draft Risk Based End State (RBES) Vision, Revision 9, was issued to 
regulators and stakeholders on Friday, December 19, 2003.  This version 
incorporated revisions as a result of stakeholder comments received on the 
November 25, 2003 Mound RBES Vision.  Comment responses to 
Miamisburg Mound Community Improvement Corporation (MMCIC), Ohio 
Environmental Protection Agency (OEPA), City of Miamisburg, and 
Miamisburg Environmental Safety and Health (MESH) were also issued at 
that time.  
 
During the December 19, 2003 meeting, DOE reiterated that the RBES 
document was a vision document; not a decision document.  Therefore, 
agreement did not have to be reached by all parties for the February 1, 2004 
submission to DOE-EM-1.  DOE also requested that parties provide a listing 
of key areas of concern with their comments in order for DOE to consider 
additional participation processes subsequent to the DOE-EM-1 RBES Vision 
document submission.   
 
DOE initiated significant revisions to the Executive Summary of the attached 
draft vision.   Revisions were also made to the RBES Vision as a result of the 
latest regulator and stakeholder comments received on January 20, 2004.  
Please note that the MCP regulators and stakeholders will not have been 
given an opportunity to review the February 2004 version prior its submission 
to DOE-EM-1.  DOE-MCP will continue to evaluate input and make revisions, 
as appropriate, for the final document submission by March 30, 2004.  In 
general, regulators and stakeholders feel that the development of the RBES 
Vision document detracts from the focus of all parties on the remediation 
process.  As a result, the MMCIC and City of Miamisburg have requested that 
DOE abandon efforts toward revising a document.  There is also regulator 
and stakeholder concern that the RBES vision will be used to circumvent the 
Mound 2000/CERCLA decision-making process.  DOE-MCP will continue to 
conduct regulator and stakeholder involvement in accordance with the Mound 
2000/CERCLA decision-making process while implementing the closure 
baseline. 
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DOE review of comments indicated significant variations in interpretation 
among the parties.  As a result, DOE-MCP has identified five areas that 
create obstacles to implementation of the end state vision.   

 
1. Definition of “industrial land use” in the context of MMCIC’s 

intended future development. 
• Mound 2000 Residual Risk Evaluation exposure scenario 

assumptions. 
• MMCIC and City’s objection of the potential for “no dig” 

restrictions in OU1 area to maintain protectiveness. 
• Applicability of City Zoning Ordinance(s) with respect to 

the OU1 landfill that existed prior to adoption of the city 
ordinance(s). 

• MMCIC’s 2003 Comprehensive Reuse Plan (CRP) which 
plans for subsequent development in the OU1 area and 
the adoption of the plan as part of the City’s 
comprehensive land use plan for Miamisburg. 

 
2. Degree to which the community acceptance criteria under 

CERCLA, and property improvements envisioned in the 
MMCIC’s Comprehensive Reuse Plan (CRP), determine 
CERCLA remedy selection and end state. 

• CERCLA Evaluation Criteria # 9, Community Acceptance 
balancing criteria to reflect community preferences 
among or concerns about alternatives. 

• MMCIC’s 2003 Comprehensive Reuse Plan (CRP) which 
plans for subsequent development in the OU1 area and 
the adoption of the plan by the City of Miamisburg. 

• DOE P 455.1 requirement to integrate reuse plans in the 
end state vision. 

 
3. Interpretation of requirements of the 1998 Sales Contract 

between DOE and the Miamisburg Mound Community 
Improvement Corporation (MMCIC). 
• CERCLA 120(h) allows for two scenarios for property 

transfer (1) a covenant that says all remedial action 
necessary has been taken or (2) an Operating Properly 
and Successfully (OPS) determination for the remedy. 

• Reference to limitation of buyers and sellers obligations 
(e.g. in the event that the remediation of all portion of the 
Mound facility is extended beyond Feb 1, 2008, the buyer 
[may] be relieved from any further performance under 
[the contract]) 
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4. Perception that DOE is pre-determining remedies for 

OU1, seeps, and the Community Park in an attempt to 
circumvent the CERCLA process and/or “do less.” 

 
5. Degree to which MMCIC and City of Miamisburg 

participate in Core Team negotiations pursuant to 
CERCLA/Mound 2000 remedy selection. 

 
DOE recognizes that additional discussion and resolution of the above issues 
will be necessary, however, these issues may not be resolved prior to DOE’s 
submission of a final RBES Vision by March 30, 2004. 
 
Correspondence that was received external to the RBES comment process 
on issues relating to End States have also been included at the end of the 
Appendix as follows: 

 
06/20/03 Ohio Environmental Protection Agency 
  Operable Unit 1 
07/11/03 U.S. Department of Energy, Ohio Field Office 
  Response to OEPA 6/20/03 letter 
07/08/03 Miamisburg Mound Community Improvement Corporation 
  Operable Unit 1 
07/23/03 U.S. Department of Energy, Ohio Field Office 
  Response to MMCIC 7/08/03 letter 
08/20/03 City of Miamisburg, City Council 
  Operable Unit 1 
11/25/03 U.S. Department of Energy, EM-1 
  Response to City of Miamisburg City Council 6/20/03 letter 
01/14/04 City of Miamisburg, Office of the Mayor 

    Contamination at Community Park and Tritium Seeps 
  01/27/04 Miamisburg Mound Community Improvement Corporation 

 Response to DOE's 12/12/03 Letter to US & Ohio Environmental
Protection Agencies 

  01/28/04 City of Miamisburg, Office of the City Manager 
 Request for Mound Site Exemption to RBES Vision 

development 
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RBES IMPLEMENTATION LESSON LEARNED 
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RBES IMPLEMENTATION LESSON LEARNED 
 
The CERCLA/Mound 2000 process described in Section 1.3 has been 
applied consistently across the site with the exception of the removal 
action at PRS 66.  A brief discussion is being provided as a lesson learned 
for future remedy selection processes. 
 
In the case of PRS 66, a more conservative method was utilized that does 
not take into account the minimum volume or area of contaminated soil 
that would be necessary to support the selected exposure scenarios. 
Instead the risk based cleanup values were used as a “not to exceed” 
value rather than a statistical average as referenced in CERCLA 
guidance. This results in more soil being removed than is necessary to 
meet the industrial scenario.  This more conservative approach was 
implemented as a response to stakeholder concerns. However, a 
segregation plan was developed that allowed for suspect excavated soils 
that meet clean up objectives to be returned to PRS 66 as backfill.  This 
segregation plan will reduce the amount of soils shipped as contaminated, 
when the soils actually meet the clean-up criteria.  
 
PRS 66 is an example of a relatively low long-term threat that could have 
been protective of human health and the environment using a combination 
of excavation, containment, and institutional controls.  This approach 
could have been consistent with the national program goals for CERCLA 
and the industrial use standard at Mound, while reducing the volume of 
excavation and minimizing the environmental impact of such a large-scale 
operation.  However, this approach was excluded from detailed analysis 
against the nine CERCLA evaluation criteria because of "conflict with 
current site mission, stakeholder inputs, and anticipated future land uses."   
 
CERCLA Criteria # 9, Community Acceptance, is considered balancing 
criteria to reflect the community’s apparent preferences among or 
concerns about alternatives.  Exclusion of the above alternative prior to 
detailed analysis against CERCLA evaluation criteria #1-8 results in 
improper timing and prioritization of the community acceptance criteria 
during alternatives analysis prior to CERCLA remedy selection.   
 
PRS 66 removal action is nearly complete but is presented as a lesson 
learned for future remedy selection processes.   

  




